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SIGNAL INDUCED IN(XSE
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Spw-l%e Dynamic Range

SIW)R = 2/3 (II?3 - Noise)

FB LASERS *.

At 1 ~~Z,
II?3 =  40 (ml
Noise = -!37 dBm/Hz = > SFDR = 118 dB-Hz2~3

At 15 ~~Z.
f

iP3 = 30 dIhn
Noise = -i20 dlknlllz  = > SF13R = 100 d&~Z2~3

~
..

For 2 mA,
Output IP3 = -1 dBm \
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Lhk Performance Summary

I DFB
I

I?P I External
50 MHz -1 GHz Laser Link Laser Lhk Modulator Link

15 GHZ
w% Ikterd

!
Output Noise (I~=2mA)

I dh 1 1 I 1 I 1. -1 -1I
dBm-Hz2~3~ 100 \ 97 I 97 I 83 110 130

Output Noise (ID= 10mA)
/

dBrn/Hz 1 -135 i - -130 I - \ -158 I -158

Output IP3 dhn 15 - 1 5 \ - , 13 13

SFDR 100 I - ~97-h~4 I 114 /

-J
Q.
p.>
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MICROWAVE FIBER OPTIC LINK WITH DFB LASER
–  JPL 4

-70

-80

-90

-1oo

-110

-120

-130

-140
1

FREQUENCY = 8.1 ~~Z

NEW MICROWAVE DFB LASER
FIBER OPTIC LINK

MICROWAVE FABRY-PEROT  LASER
FIBER OPTIC LINK

\

SYSTEM NOISE ~

10 100 Ik 10k 10Ok

OFFSET FREQUENCY (Hz)



DELAY CHANGE IN OPTICAL FIBER VERSUS

MEASUREMENT METHOD

CABLE FLEXURE

.  J P L
A

LOW FREQUENCY
FILTER SPECTRUM

ANALYZER
/

A
~ PHASE DETECTOR

REFERENCE
SIGNAL

~

CLAMP

FO
TRANSMITTER

RF POWER
~ SPLITTER )“)

FIBER OPTIC
CABLE

SHAKE TABLE



PHASE NOISE SPECTRUM

.  JPL DUE TO CABLE FLEXURE
4

-64

>

-144

REFERENCE FREQUENCY = 100 M1-lz

~~m. (rad) = vrm~ /K ~

1 Hz
-110 dBV

x’

I I

o 20
FREQUENCY (Hz)
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MINIMIZING PHASE NOISE AND IMPROVIhTG
DELAY STABILITY

STABILIZE LASER TEMPERATURE

STABILIZE THE RECEIVER TEMPERATURE

MINIMIZE REFLECTIONS

INCREASE LASER ISOLATION

MAXIMIZE SIGNAL TO NOISE RATIO

USE LOW THERMAL COEFFICIENT OF DELAY (TCD) FIBER

PROTECT THE CABLE FROM THERMAL VARIATIONS, IWRY IT IN
THE GROUND IF POSSIBLE



THERMAL COEFFICIENTS OF DELAY

● FIBER OPTIC TRANSMITTER 3612B-EO1

● FIBER OPTIC RECEIVER 4601A-EO1

● STANDARD SINTGLE  MODE FIBER IN LOOSE
CABLE

● LOW THERMAL COEFFICIENT OF DELAY FIBER
(< 22 ‘c)

0.33 ps/Oc

3.6 pS/OC

7 ppm/°C

= 0.1 ppm/°C
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